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thereof. For example, the switches may be closed in some 
other sequence as may be appropriate for a given application 
without departing from the scope of the present invention. In 
addition, alternative circuit topologies for the network of 
tank capacitors and switches may be appropriate. The sec- 
ond terminal of the load may be connected to a potentially 
variable) voltage other than ground. 

It is therefore intended by the appended claims to cover 
any and all such applications, modifications and embodi- 
ments within the scope of the present invention. 

Accordingly, 

What is claimed is: 
Li A system for efficiently charging and discharging a 
capacitive load from a single voltage source of a first 
potential con si sting of: 

a first switch for selectively charging the load; 

a second switch for selectively discharging the load; 

plural capacitive elements; and 

switch means for selectively connecting each of the 
capacitive elements to the capacitive load to gradually ! 
charge or discharge the capacitive load. 
\_2. The invention of claim 1 wherein said switch means' 
includes plural third switches connected between saidi 
capacitive elements and said load_"^J 

\^3, The invention of claim 2 wherein said switch means 
; includes means Vorselectively activating the first, second, 
and third switches. _J 

p4. The inventior^pf claim 3 wherein the capacitive load/ 
\ nas a first ternu^ connected to the first switch and a second , n 

terminal connected to a source of a second potential. T ' 
r 5. The invention of claim 4 wherein the second switch has 
| a^rst terminal connected to the first terminal of the load and 
; a second terminal connected to said source of a second! 
\ potential. J v 
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I j ( ■ |^_6. The invention' of claim 5 wherein each of the third 
switches has a first terminal connected to the first terminal 
of the load and a second terminal connected to a first 
terminal of an associated one of the plural capacitive ele- 
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j * J J C 7 * The invention of claim 6 wherein the means for 

' # selectively activating the first, second and third switches 

3. includes a finite state machine. *"*J 

j £_8. The invention of claim 7 wherein the finite stale 

- - machine is designed to receive a clock signal and an input 

'4j -? signal and provide selective activation signals for the first, 

ffl I lp second and third switches in response thereto. *3 

j / ' [1 invention of claim 8 wherein a second terminalof 
each of the plural capacitive elements is connected to said 
source of a second potential. ~J 

Q 10. The invention of claim 9 wherein each of the capaci- 
tive elements has a capacitance which is at least an order of 
magnitude greater man the capacitance of the load. "3 
£_U. A method for efficiently charging and discharging a 
capacitive load from a single voltage source including the 
l-j j steps of. 

providing a first switch for selectively connecting the 
voltage source to the load; 
*M providing a second switch for selectively providing a 

s|3 short across the load; 

providing plural capacitive elements; 
providing plural third switches for selectively connecting 
each of the capacitive elements to the capacitive load; 
and 

selectively activating the first, second and third switches 
to gradually charge or discharge the capacitive load ^] 
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12. A system i pr charging and discharging a capacitive load, comprising: 



a first switi :h to charge the load; 



a second switch to discharge the load; 
a charge storage element; and - 

a switch assembly to connect the charge storage element to the capacitive load to 
gradually charge or discharge the capacitive load. 



13. The system of claim 12 wherein said switch assembly includes a third switch connected 



between said charge storage element and said capacitive load. 



he system of claim 13 wherein said switch assembly includes means for selectively 



d and third switches. 




5. The system of claim 14 wherein the otpacitive load has a first terminal connected to the 



smu^ce^ai 



irst switch and a second terminal connected to a 



iptential. 



J 6. The system of claim 1 5 wherein the second switch has a first termin&Lconnegted to the 
first terminal of the capacitive load and a second terminal connected to said sources a potential. 



17. The system of claim 16 wherein said third switch has a first terminal connected to the 
first terminal of the capacit ive load and a second terminal co nnected to a first terminal of said 
charge storage element. 



18. ^^e^Vslenre^aii]3Ll2j^ereir g ™' Hdvassemblv~flicludes a finite-state machine. 




The system of claim 13 wherein the finite state machine is designed to receive a clock 
lal and provide selective activation signals for the first, second and third 
switches in response thereto. 
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20. The system of claim 19 wherein a second terminal of said charge storage element is 
connected to said source of a potential. 

21. The system @f claim 20 wherein a capacitance of said charge storage element is at least 
an order of magnitucfe greater than a capacitance of the capacitive load. 

22. The system of claim 12. further comprising: 
at least two charge storage elements, 

such that said switch assembly selectively connects each of said at least two charge 
storage elements to the capacitive load. 

23. The system of claim fl2, wherein said charge storage element is a capacitor. 



The system of claim 12, wherein said switch assembly includes a control circuit. 




25. The system of claim 22, whereiirsaid switch assembly includes a control circuit 
ralitvbfj 



employing a pluralitvbfLMOSFETS. 



26. A system f^r charging and discharging a capacitive load from a voltage source 
comprising: 

a first switch h charge the load; 

a second switcn to discharge the load: 

a charge storage Vlement: and 

a switch assemblA to connect the charge storage element to the capacitive load to charge 
or discharge the capacitive\load in a plurality of steps. 



27. A method for charging and discharging a capacitive load from a voltage source 
comprising the steps of: 

charging said capacitiveMoad with said voltage source: and 
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discharging said capacitive load by connecting said capacitive load through a switch 
assembly to at tpast one charge storage element. 

28. The methocNof blaim 27, further comprising: 
operating saicKswitch assembly to sequentially discharge said capacitive load through at 

least two charge storage^elements. 

29. A method for charging and discharging a capacitive load from a voltage source 
comprising: 

charging said capacitive load with said voltage source: and 
temporarily storing the charge from said capacitive load for use in a subsequent charging 

step. 

30. A system for charging and discharging a load with a source comprising: 
a first lead to charge the load: i 
a second lead to discharge the Toad: 
a charge storage element: and 

a switch to selectively connect th^vcharge storage element to the load. 

A system for at least one of charging and discharging a capacitive load comprising: 

charge storage device: and 
a first switching device operable to selectively couple the charge storage device to the 
capacitive load ouring at least one of a charging and a discharging of the capacitive load. 





32. The system of clahn 3 1 , wherein the first switching device is operable to selectively 
couple the charge storage devfoe to the capacitive load during both the charging and the 
discharging of the capacitive load. 



33. The system of claim 3L wherein thebharge storage device includes a capacitor. 
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c apacitance of the capacitive load.' 



The system of claim 33, wherein a capacitance of the capacitor is greater thairia 



35. The system of claim 3 1 , wherein the first switching device includes a MOSPET 



A 1 36. The sysieirre£claim 3 1 , wherein the selective coupling of the charge storage device to 
the capacitive load causesatleksCqne of the charging and the discharging of the capacitive load 
to occur in a plurality of steps. , 



The system of claim 31, further comprising: 

a secon3"sWttehingjevice operable to selectively couple the capacitive load to a voltage 
source; and 

a third switching device operable to selectively provide-a-short across the capacitive load. 



38. 



A system for at least one of charging and discharging a capacitive load comprising: 
a plurality oficharge storage devices: and 

a first switching device operable to selectively couple the plurality of charge storage 
devices to the capacitive load during at least one of a charging and a discharging of the 
capacitive load. ) 



T% —39: TKe svsiemrof claim~31?7whereiTrtiie~fir^^ of 





40. The system of claim 38, wherein the first switching device is operable to selectively 
couple the plurality of charge storage devices to the capacitive load during both the charging and 
the discharging of the capacitive load. 

41. The system of claim 38,\wherein each of the plurality of charge storage devices includes 
a capacitor. 



46726 



p 42r 43re-system^fcfaim^lTwhere^^ oHhe capacitor is greater than a 

' capacitance of the capacit4ve4oad: 




43. The system oflclaim 38. wherein the selective coupling of the plurality of charge storage 
devices to the capacitiye load causes at least one of the charging and the discharging of the 
capacitive load to occur in a plurality of steps. 



*44^ The system of claim 38. comprising: 

asfrsand switching device operable to selectively couple the capacitive load to a voltage 
source; and 

a third switching device openfcfe^selectivelv provide a short across the capacitive load. 




45. A method for at leas^one of charging and discharging a capacitive load comprising the 
,step of: 

selectively coupling a charge storage device to the capacitive load to cause at least one of 
the charging and the dischargingW the capacitive load to occur in a plurality of steps. 

method for charging and discharging a capacitive load comprising the steps of: 
chargit^^ load: 
discharging the capacitTVe4oad; and 

storing at least a portion of a charge-discharged during the discharging step for use in a 
subsequent charging step. 
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